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ABSTRACT
Background/purpose: The growing volume of movement screening research reveals a belief among practitioners 
and researchers alike that movement quality may have an association with injury risk. However, existing movement 
screening tools have not considered the sport-specific movement and injury patterns relevant to soccer. The present 
study introduces the Soccer Injury Movement Screen (SIMS), which has been designed specifically for use within 
soccer. Furthermore, the purpose of the present study was to assess the intra- and inter-rater reliability of the SIMS 
and determine its suitability for use in further research. 

Methods: The study utilized a test-retest design to discern reliablility. Twenty-five (11 males, 14 females) healthy, 
recreationally active university students (age 25.5±4.0 years, height 171±9 cm, weight 64.7±12.6 kg) agreed to par-
ticipate. The SIMS contains five sub-tests: the anterior reach, single-leg deadlift, in-line lunge, single-leg hop for dis-
tance and tuck jump. Each movement was scored out of 10 points and summed to produce a composite score out of 
50. The anterior reach and single-leg hop for distance were scored in real-time while the remaining tests were filmed 
and scored retrospectively. Three raters conducted the SIMS with each participant on three occasions separated by 
an average of three and a half days (minimum one day, maximum seven days). Rater 1 re-scored the filmed move-
ments for all participants on all occasions six months later to establish the ‘pure’ intra-rater (intra-occasion) reliability 
for those movements. 

Results: Intraclass correlation coefficient (ICC) values for intra- and inter-rater composite score reliability ranged 
from 0.66-0.72 and 0.79-0.86 respectively. Weighted kappa values representing the intra- and inter-rater reliability of 
the individual sub-tests ranged from 0.35-0.91 indicating fair to almost perfect agreement. 

Conclusions: Establishing the reliability of the SIMS is a prerequisite for further research seeking to investigate the 
relationship between test score and subsequent injury. The present results indicate acceptable reliability for this 
purpose; however, room for further development of the intra-rater reliability exists for some of the individual 
sub-tests.
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INTRODUCTION
The proliferation of movement screening research 
and its widespread use in professional soccer reveals 
a belief among practitioners and researchers alike 
that movement quality may have an association 
with injury risk.1, 2 Movement quality is ill defined 
but relates to the ability of an individual to perform a 
given movement in a controlled manner while dem-
onstrating good or acceptable technique. Exactly 
what constitutes good technique remains a topic of 
debate. While it is arguable that no ‘correct’ move-
ment pattern exists for any given exercise there are 
certain characteristics that may be undesirable, such 
as restricted range of motion and an inability to con-
trol coordinated movements. The rationale behind 
movement screening is that such limitations may 
result in acute injuries or contribute to insidious 
overuse complaints.3-5

Numerous screens exist; however, the supporting 
evidence with regard to both their reliability and 
association with injury varies widely in both vol-
ume and methodological quality.1 The majority of 
such research has focused on the Functional Move-
ment Screen (FMS™), which has demonstrated 
good reliability but conflicting relationships with 
injury likelihood.1, 6 The FMS™ was designed as a 
‘general’ movement assessment tool and has been 
used within a wide range of sports and professional 
domains including the military and emergency 
services.7-9 In contrast, some screens such as the 
Landing Error Scoring System (LESS) have been 
designed with the intention of identifying those at 
an increased risk of a particular type of injury, for 
example, anterior cruciate ligament rupture.10 In 
addition, some have been designed for use within 
particular sports, for example, netball and rugby 
union.3, 11 Despite the popularity of movement 
screening within professional soccer, no soccer-spe-
cific tool currently exists.2 The present study intro-
duces the Soccer Injury Movement Screen (SIMS), 
which has been designed specifically for use with 
soccer athletes. The movements contained within 
the assessment were selected to reflect the most 
common sites (lower extremities) and types (strains 
and sprains) of soccer-related injury and hence they 
primarily tax the mobility and stability of the ankle, 
knee and hip joints in addition to the strength and 

flexibility of the surrounding musculature.12 When 
selecting the individual sub-tests, priority was given 
to movements previously proposed within the scien-
tific literature as potentially associated with injury 
likelihood. 

The efficacy of screening tests that seek to iden-
tify or predict which players will get injured has 
recently been questioned.13 In the context of sports-
related injuries the idea that a single attribute such 
as movement quality for example, could be predic-
tive is unlikely.14 As a result, the ultimate objective 
of the SIMS will be to investigate whether a causative 
relationship exists between movement quality and 
injury. Any potential relationship between move-
ment quality and injury is unlikely to be substantial 
enough to justify the SIMS being considered ‘predic-
tive’ but it may help inform the content of injury 
prevention programs by highlighting risk factors.15 

There is reason to expect that a causative relation-
ship between movement quality and injury may 
exist since some authors have reported poor FMS™ 
scores preceding subsequent injury.8, 16 However, 
numerous studies utilizing the same movement 
screening tool have not observed any link.17 The 
SIMS may eventually demonstrate a stronger asso-
ciation to injury risk than the FMS™ due to its more 
explicit scoring criteria (Appendix 2) focusing on 
specific aspects of each movement. Furthermore, 
the FMS™ includes movements targeting the upper 
limbs, which have limited relevance for soccer play-
ers, whereas the SIMS concentrates on the lower 
limbs only.

Before any prospective cohort studies can be con-
ducted using the SIMS its reliability must first be 
established. The reliability of an assessment tool is 
of critical importance since it is a pre-requisite for 
test validity.18 Therefore, the purpose of the present 
study was to test the intra- and inter-rater reliability 
of the SIMS and determine its suitability for use in 
further research. 

METHODS
Participants
Twenty-five (11 males, 14 females) healthy, recre-
ationally active university students (age 25.5±4.0 
years, height 171±9 cm, weight 64.7±12.6 kg) agreed 
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to participate in the present study. Inclusion criteria 
required participants to be aged between 18-40 years 
of age, free of injury (any physical condition that 
precluded them from completing the assessment) 
and recreationally active. Information pertaining 
to the study protocol and requirements were pro-
vided for each participant before written informed 
consent was collected. The study was approved by 
the local ethics committee (ref number: 270/15, Ärz-
tekammer des Saarlandes, Saarbrücken, Germany) 
and conformed to the Declaration of Helsinki.

Raters
Three raters carried out the SIMS in the present 
study; all possessed postgraduate sport science qual-
ifications and had previous professional experience 
delivering movement assessments. In addition, 
Rater 1 was an accredited strength and conditioning 
coach with both the United Kingdom Strength and 
Conditioning Association (UKSCA) and the National 
Strength and Conditioning Association (NSCA). 
Prior to the present study all raters conducted pilot 
testing using the SIMS with 10 participants. The 
pilot testing incorporated two 2-hour sessions where 

raters reviewed the test instructions (Appendix 1), 
the scoring criteria (Appendix 2) and familiarized 
themselves with the camera positioning (Figure 1). 
In addition, three more two-hour sessions were con-
ducted where raters practiced scoring video footage 
and discussed the interpretation of the scoring cri-
teria. In total, rater training amounted to ~12 hours 
(10 classroom-based and two field-based).

Design
The present study utilized a test-retest design. Par-
ticipants performed the SIMS on three occasions 
separated by an average of 3.5 days (minimum one 
day, maximum seven days). The SIMS contains five 
sub-tests: the anterior reach (AR), single-leg deadlift 
(SLDL), in-line lunge (ILL), single-leg hop for dis-
tance (SLHD) and tuck jump (TJ) (Figure 2). Rat-
ers 1 and 2 scored all participants whereas Rater 3 
only scored 15 of the 25 (for reasons unrelated to the 
study). Raters scored two of the five movements (AR 
and SLHD) included in the SIMS in real-time on each 
occasion. The remaining three movements (SLDL, 
ILL and TJ) were filmed from both the frontal and 
sagittal planes using iPhone 4S devices (Apple Inc., 
California, USA) and scored retrospectively. These 
sub-tests were scored from video footage, as opposed 
to in real-time; to allow raters to view the movements 
in slow motion and increase the likelihood of identi-
fying errors. A minimum of one week separated the 
scoring of participants’ filmed movements for occa-
sions one, two and three respectively in an attempt 
to reduce the risk of rater bias (i.e. remembering 
the previous scores given). Scores for occasions one, 
two and three were compared within each rater to 
investigate ‘real-world’ intra-rater (inter-occasion) 
reliability. Scores were also compared between rat-
ers for each occasion to assess inter-rater reliability. 
Rater 1 re-scored the filmed movements for all par-
ticipants on all occasions six months later to estab-
lish the ‘pure’ intra-rater (intra-occasion) reliability 
for those movements.

Soccer Injury Movement Screen (SIMS)
Detailed descriptions of each movement contained 
within the SIMS and associated scoring criteria are 
outlined in Appendices 1 and 2. The ILL is the same 
in its setup as when performed as part of the FMS™ 
albeit it is scored differently, while the tuck jump is 

Figure 1. Schematic showing the equipment setup for the 
SIMS
For all movements the participants start at A. Anterior reach: measuring 
tape is fi xed to the fl oor between A and B; Single-leg deadlift: camera at 
B (portrait) and E (landscape) when standing on right leg, camera at B 
(portrait) and D (landscape) when standing on left leg; In-line lunge: 
camera at B (portrait) and E (landscape) when right leg forward, camera 
at B (portrait) and D (landscape) when left leg forward; Single-leg hop 
for distance: measuring tape is fi xed to the fl oor between A and C; Tuck 
jump: taped cross on fl oor at A (60x60cm), camera at B (portrait) and F 
(portrait).
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Figure 2. Demonstration cards that were shown to participants along with verbal instructions prior to test execution
A: anterior reach; B: single-leg deadlift; C: in-line lunge; D: single-leg hop for distance; E: tuck jump.
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performed and scored exactly as described by Myer et 
al.5, 19 A standardized five minute warm up was com-
pleted before each occasion and included dynamic 
bodyweight exercises (e.g. squats, walking lunges, 
hamstring walkouts, diagonal hop and holds). The 
assessments were performed outdoors on a hard, 
rubberized sports court during summertime in dry 
temperate weather conditions. Participants were 
instructed to wear tight fitting sports clothing and 
the same training shoes on each occasion. The five 
component movements were performed in sequen-
tial order starting with the AR followed by the SLDL, 
ILL, SLHD and TJ. Prior to each sub-test participants 
were read the test instructions (Appendix 1) verba-
tim and shown demonstration cards (Figure 2). Par-
ticipants were then allowed three practice attempts 
for each sub-test where any obvious miscommunica-
tion or misunderstandings relating to how to execute 
the movements were clarified. Time to complete the 
assessment was 10-15 minutes per participant.

Each component movement was scored out of 10 
points resulting in a theoretical maximum compos-
ite score of 50 when the score from each sub-test 
is summed. A higher score indicated poorer perfor-
mance; hence, zero was the theoretical ‘best’ score 
while 50 was the ‘worst’. The AR and SLHD scoring 
criteria were objective in nature and were based on 
reach and jump distance respectively. In contrast, 
the SLDL, ILL and TJ relied on subjective assess-
ment of movement quality. Raters were allowed to 
watch the clips of the filmed movements, both in 
real-time speed and slow motion, as many times as 
they deemed necessary to make an accurate judg-
ment when scoring. 

Statistical analyses
Descriptive data are presented as means ± standard 
deviation. Reliability statistics are accompanied with 
95% confidence intervals (CI). Data were analysed 
using R statistics program (R Core Development 
Team 2014) and MedCalc for Windows, version 16.4.3 
(MedCalc Software, Ostend, Belgium). Comparison 
of composite and individual sub-test scores between 
male and female participants was performed using 
the Mann-Whitney U statistic. Cohen’s d effect size 
(ES) was also calculated to compare male and female 
participants and was interpreted as follows: ≤0.2, 

trivial; 0.21-0.60, small; 0.61-1.2, moderate; 1.21-2.0, 
large; 2.1-4.0, very large.20, 21 Two way mixed model 
intraclass correlation coefficients (ICC3, 1), weighted 
kappas (quadratic) and minimal detectable change 
(MDC) were used to determine the intra- and inter-
rater reliability of the composite score. MDC val-
ues were calculated at both a 95% and 80% level 
of confidence in order to provide applied practitio-
ners with the means to identify ‘true’ changes in 
test performance. Typically, MDC values are calcu-
lated to reflect a 95% confidence interval; however, 
this results in very conservative estimates of how 
much a test score has to change to be considered 
real and may be of limited usefulness in the applied 
setting where small improvements/decrements in 
test performance can be meaningful.22 MDC values 
at lower levels of confidence (e.g. 80%) can be cal-
culated and are useful to applied practitioners who 
may be willing to rely on more liberal estimates 
of test score changes. In addition, weighted kap-
pas (quadratic) were used to determine intra- and 
inter-rater reliability of each individual subtest. ICC 
values were interpreted according to the following 
criteria: <0.40, poor; 0.40-0.59, fair; 0.60-0.74, good; 
≥0.75, excellent.23 Similarly, weighted kappa values 
were interpreted according to the guidelines out-
lined by Landis and Koch24: <0.00, poor; 0.00-0.20, 
slight; 0.21-0.40, fair; 0.41-0.60, moderate; 0.61-0.80, 
substantial; 0.81-1.00, almost perfect. Alpha was set 
at p≤0.05.

RESULTS
Composite scores were not significantly different 
between males (18.3) and females (15.3) (Table 1). 
Only the SLDL scores differed between genders 
(males=4.3, females=1.8) (Table 1). 

ICC3, 1, weighted kappa and MDC values for intra-
rater (inter-occasion) reliability are presented in 
Table 2. Weighted kappa values for the individual 
subtests ranged from fair to substantial (0.35-0.77). 
With regard to the composite score, weighted kappa 
values were interpreted as substantial (0.63-0.68) 
while the ICCs were classified as good (0.66-0.72) for 
each rater. 

ICC3, 1 and weighted kappa values for inter-rater 
reliability are presented in Table 3. Weighted kappa 
values for the individual subtests ranged from mod-
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erate to almost perfect (0.43-0.91). With regard to the 
composite score weighted kappa values ranged from 
substantial to almost perfect (0.78-0.81) while the 
ICCs were classified as excellent (0.79-0.86) for all 
three occasions. 

Weighted kappa scores for ‘pure’ intra-rater (intra-
occasion) reliability are presented in Table 4. The 
kappa values were evaluated as almost perfect for 
the SLDL (0.90) and ILL (0.85) while the TJ value 
was interpreted as substantial (0.73). 

DISCUSSION
Overall, the present results indicate sufficient reli-
ability for the SIMS to be considered useful for fur-

ther research and applied practitioners alike. The 
intra-rater reliability of the SIMS composite score 
was classed as substantial and good for all raters 
based upon the weighted kappa and ICC scores 
respectively (Table 2). The MDC values calculated 

 Overall (n=25) Males (n=11) Females (n=14) p-
value

Male vs female effect size 
(qualitative inference) 

Composite score (mean ± SD) 16.6 ± 4.9 18.3 ± 3.0 15.3 ± 5.8 0.080 0.6 (Small) 
AR (mean ± SD) 1.7 ± 1.8 2.1 ± 2.3 1.4 ± 1.3 0.648 0.4 (Small) 
SLDL (mean ± SD) 2.9 ± 2.1 4.3 ± 2.0 1.8 ± 1.5 <0.01 1.4 (Large) 
ILL (mean ± SD) 2.6 ± 1.5 2.5 ± 1.5 2.6 ± 1.6 0.825 0.1 (Trivial) 
SLHD (mean ± SD) 4.1 ± 2.3 4.2 ± 1.9 4.0 ± 2.7 0.718 0.1 (Trivial) 
TJ (mean ± SD) 5.4 ± 1.3 5.2 ± 1.0 5.5 ± 1.6 0.534 0.2 (Trivial) 

Test scores drawn from Rater 1 on the third testing occasion.  AR= anterior reach, ILL= in-line lunge, SLDL= single-leg deadlift, SLHD= 
single-leg hop for distance, TJ= tuck jump 

Table 1. Mean values (reported in arbitrary units) and comparison of test scores between males and females.

AR= anterior reach, ICC= intra-class correlation coefficient, ILL= in-line lunge, MDC= minimum detectable change, SLDL= single-leg deadlift, 
SLHD= single-leg hop for distance, TJ= tuck jump 

CCI appak dethgieW 3, 1

 AR SLDL ILL SLHD TJ Composite 
score

Composite 
score

MDC @ 95% 
confidence 

MDC @ 80% 
confidence

Rater 1 0.47
(0.17-0.77) 

0.77
(0.67-0.87) 

0.64 
(0.52-0.77)

0.44 
(0.26-0.61)

0.58
(0.43-0.73) 

0.68
(0.54-0.81) 

0.71
(0.52-0.85) 7.0 4.5 

Rater 2 0.46
(0.22-0.69) 

0.68
(0.55-0.81) 

0.48 
(0.30-0.66)

0.35 
(0.15-0.55)

0.58
(0.44-0.72) 

0.64
(0.49-0.80) 

0.72
(0.54-0.85) 7.5 4.9 

Rater 3 0.39
(0.02-0.77) 

0.68
(0.55-0.81) 

0.63 
(0.49-0.77)

0.36 
(0.11-0.61)

0.45
(0.26-0.65) 

0.63
(0.45-0.80) 

0.66
(0.38-0.86) 6.7 4.4 

Table 2. Summary of intra-rater (inter-occasion) reliability values. Values in brackets represent the 95% 
confi dence intervals.

AR= anterior reach, ICC= intra-class correlation coefficient, ILL= in-line lunge, SLDL= single-leg deadlift,
SLHD= single-leg hop for distance, TJ =tuck jump 

CCIappakdethgieW 3, 1

 AR SLDL ILL SLHD TJ Composite 
score

Composite 
score

Occasion 1 0.83
(0.72-0.95) 

0.51
(0.35-0.66) 

0.71 
(0.58-0.85)

0.84 
(0.69-1.00)

0.60
(0.40-0.81) 

0.78
(0.68-0.88) 

0.79
(0.58-0.92) 

Occasion 2 0.76
(0.62-0.90) 

0.48
(0.29-0.66) 

0.70 
(0.56-0.84)

0.91 
(0.85-0.97)

0.43
(0.18-0.68) 

0.81
(0.71-0.90) 

0.86
(0.70-0.95) 

Occasion 3 0.59
(0.33-0.84) 

0.64
(0.50-0.79) 

0.58 
(0.41-0.75)

0.91 
(0.86-0.97)

0.50
(0.35-0.65) 

0.79
(0.70-0.87) 

0.79
(0.58-0.92) 

Table 3. Summary of inter-rater reliability values (between all three raters). Values in 
brackets represent the 95% confi dence intervals.

 Weighted kappa 
 SLDL ILL TJ 

Rater 1 0.90 
(0.86-0.95)

0.85
(0.80-0.91) 

0.73
(0.62-0.83) 

ILL= in-line lunge, SLDL= single-leg deadlift, TJ= tuck jump 

Table 4. Summary of intra-rater (intra-occasion) 
reliability values for video-taped  movements. Values in 
brackets represent the 95% confi dence intervals.
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at an 80% level of confidence demonstrate that if a 
one-point increase or decrease in each sub-test were 
observed a ‘real’ change in composite score would 
have likely occurred. The inter-rater reliability was 
classified as substantial to almost perfect when con-
sidering the weighted kappa values and excellent 
according to the ICCs (Table 3). The SLDL sub-test 
was the only movement where a discrepancy in 
scores between males and females was apparent 
(Table 1). Male participants regularly cited ham-
string inflexibility as a limiting factor during this 
task whereas female participants rarely mentioned 
this. Females generally display superior hamstring 
flexibility as compared to men.25 This difference in 
hamstring flexibility between males and females 
may potentially explain the gender difference in 
SLDL score observed in the present study. 

The AR portion of the Y-balance test has previously 
been investigated as a risk factor with limb asymme-
try >4 cm equating to a 2.3 – 2.7 times greater like-
lihood of non-contact injury among basketball and 
track and field athletes.26, 27 The scoring criteria used 
in this assessment (Appendix 2) required the rater 
to assign a score (0 – 10) based on the difference in 
reach distance between limbs. The reason for limit-
ing the scoring range to a maximum of 10 points (a 
reach asymmetry of ≥10 cm) was to maintain equal 
weighting between all five sub-tests (each of which 
was scored out of 10). The scoring criteria were 
clearly objective for this sub-test and therefore did 
not directly assess movement quality. However, it 
was decided that the AR warranted inclusion in the 
SIMS regardless of not directly assessing movement 
quality, due to the promising evidence surround-
ing its relationship to injury.26, 27 The test reflects a 
number of physical qualities including neuromuscu-
lar control, strength and ankle stability: all of which 
are likely contributors to movement quality.1, 26, 27 
Therefore, while this sub-test did not assess move-
ment quality directly the variable that was measured 
(difference in reach distance) is likely a reasonable 
surrogate marker. Ankle injuries occur frequently 
within soccer therefore the anterior reach may be 
a promising tool for highlighting increased risk of 
such events.28 The intra-rater weighted kappa val-
ues for the AR ranged from fair to moderate (Table 
2). In contrast, the inter-rater values ranged from 

moderate to almost perfect (Table 3). The difference 
between the intra- and inter-rater weighted kappa 
values suggests that the scoring criteria were clear 
but that a large proportion of the variation in the 
test scores stemmed from the participants and/or 
the influence of time between testing occasions. As 
such, additional participant familiarization with the 
test may help improve the intra-rater reliability. 

While the SLDL is multifaceted in its demands, 
eccentric strength and flexibility of the hamstrings 
are clearly primary aspects of the movement due 
to the flexion of the hip with an extended knee on 
the standing leg. Both eccentric strength and flex-
ibility of the hamstrings have been proffered as 
injury risk factors within soccer players.29, 30 Hence, 
the ability to perform the SLDL with a high degree 
of movement quality may indicate proficiency in 
these important attributes (hamstring flexibility and 
eccentric strength). The intra-rater SLDL weighted 
kappa values for each rater represented substantial 
agreement (Table 2) while the inter-rater reliability 
values ranged from moderate to substantial (Table 
3). These findings suggest that while raters were 
very consistent in their scoring of the SLDL within 
themselves there is opportunity for improvement 
in the between-rater agreement. Such a scenario is 
somewhat inevitable when considering subjective 
scoring criteria; however, more detailed guidelines 
on what constitutes a movement ‘error’ may help 
improve consensus between raters in the future.

The ILL, or split squat, is a widely used exercise within 
soccer both during warm-up routines and resistance 
training sessions.31, 32 According to Cook et al.34 the 
ILL focuses on the “stresses simulated during rota-
tional, decelerating and lateral type movements”. All 
of these movement patterns are frequently observed 
during soccer match play.34 The ability to perform 
this exercise correctly is important to ensure play-
ers do not use compensatory movements that poten-
tially cause or exacerbate acute and overuse injuries. 
When performing the ILL the same test setup was 
used as with the FMS™; however, the scoring cri-
teria utilized in the current research (Appendix 
2) differed.33 The alternative scoring criteria were 
employed with the intention of explicitly outlining 
the potential movement flaws and hence enhanc-
ing clinical usefulness of the results. Both intra- and 
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inter-rater reliability of the ILL ranged from mod-
erate to substantial (Tables 2 & 3). The weighted 
kappa values reported in the present investigation 
are in keeping with those observed in studies of the 
FMS™ version of the ILL.35-37 The more detailed scor-
ing criteria adopted by the SIMS as compared with 
the FMS™ did not appear to adversely affect the reli-
ability yet will provide practitioners with a clearer 
indication of where any potential movement dys-
function originates from.

It is important for soccer-specific movement assess-
ments to incorporate explosive actions such as jump-
ing and landing since they occur frequently during 
match play and often precede serious injury.34, 38 
While bilateral, vertical drop jumps have long been 
used for injury risk stratification39, 40 many explo-
sive soccer-specific actions are unilateral in nature 
and involve horizontal as well as vertical displace-
ment (for example: kicking, changing direction 
and landing after a header).34 The scoring criteria 
for the SLHD were objective and incorporated both 
the jump distance and the between limb difference 
in jump distance (Appendix 2) with each of these 
aspects weighted equally. The precise distances 
that characterized the different scoring ranges were 
based on pilot testing conducted with recreation-
ally active university students and therefore may 
not be applicable to professional or youth soccer 
players. Revised criteria may need to be established 
for higher-level athletes. The authors opted for 
objective, as opposed to subjective, scoring in this 
instance due to recent evidence suggesting jump 
distance as a risk factor for non-contact hamstring 
injury.41 While the intra-rater weighted kappa values 
ranged from fair to moderate the inter-rater values 
indicated almost perfect agreement between raters 
(Tables 2 & 3). The discrepancy between the intra- 
and inter-rater weighted kappa values suggests that 
a large proportion of the variation in the test scores 
stemmed from the participants and/or the influence 
of time between testing occasions rather than the 
application of the scoring criteria per se. 

Allowing more jump attempts may increase the like-
lihood of maximum jump distance being reached 
and a plateau in performance occurring, which 
may in turn help improve reliability. On 32 of the 
75 SLHD tests scored by Rater 1, (25 participants 

on three occasions) participants recorded their 
best jump distance (for that occasion) on their last 
attempt. Similarly, 15 of the 25 participants recorded 
their best jump distances overall on testing occasion 
3. In addition, 12 of the 25 participants scored by 
Rater 1 recorded their best between limb difference 
score on their third testing occasion. This demon-
strates that incorporating a number of familiariza-
tion sessions on multiple days prior to testing may 
improve reliability for the same reasons highlighted 
previously (plateauing of performance). However, 
it should be remembered that the more attempts 
allowed and the more familiarization sessions per-
formed the greater the potential for fatigue to influ-
ence test performance and the less practically 
feasible the assessment may become. There may be 
a trade-off between improved reliability and the fea-
sibility of using the SIMS as a screening tool in the 
applied environment. A recent systematic review by 
Hegedus et al.42 assessed the methodological qual-
ity of studies exploring the reliability and validity 
of commonly used field-expedient screening tests 
such as the SLHD. They found no studies of satisfac-
tory methodological quality reporting the reliability 
of the SLHD precluding comparison of the current 
results to previous findings. 

The TJ assessment has been proposed as a field-
expedient assessment of lower limb neuromuscular 
control.19 It is unique as an assessment of movement 
quality since it requires the participant to continu-
ously perform plyometric vertical jumps for 10 sec-
onds.19 While it is unlikely a player would replicate 
this precise activity during match-play the taxing 
nature of the test means it is likely to expose poten-
tially injurious lower-limb movement patterns (par-
ticularly those associated with the onset of fatigue) 
that other, typically lower intensity assessments 
may not highlight. It has been suggested as a partic-
ularly useful tool for highlighting knee valgus move-
ment during landing, which has been proposed as 
a risk factor for anterior cruciate ligament (ACL) 
injury.19, 43 Considering the long-term sequelae 
associated with ACL injury the authors judged the 
TJ worthy of inclusion in the SIMS.44, 45 Both the 
intra- and inter-rater weighted kappa values repre-
sented moderate agreement within and between 
raters (Tables 2 & 3). While this indicates accept-
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able reliability the weighted kappa values calculated 
are lower than previously reported by Myer et al.19 
However, Myer et al.19 only assessed 10 participants 
and so raters may have remembered the previous 
scores given, leading to recall bias. In addition, they 
scored the same video footage twice as opposed to 
scoring participants on two separate occasions. The 
scoring criteria (Appendix 2) are inherently subjec-
tive but reliability may be improved by adding some 
objective guidelines to certain scoring items. For 
example, one of the scoring items asks: “was there 
a pause between jumps”? This could potentially 
be changed to: “was there a pause, lasting longer 
than one second (or another defined time period), 
between jumps”? Such amendments may improve 
consistency of scoring within and between raters. 
However, future research is needed to assess the dif-
ference in reliability when objective instructions are 
given compared with when they are not.

In an effort to separate some of the sources of varia-
tion within the test-retest design, one rater scored 
all the filmed movements (SLDL, ILL and TJ) from 
each testing occasion twice. This removed the influ-
ence of variation in test performance stemming from 
the participants and revealed the ‘pure’ intra-rater, 
or intra-occasion, reliability. The weighted kappa val-
ues for the SLDL and ILL represented almost perfect 
agreement while the score for the TJ indicated sub-
stantial reliability (Table 4). These higher weighted 
kappa values (as compared to those reported in 
Table 2) are not surprising since they reflect only the 
variation in scoring associated with the rater. These 
results suggest that improvements in the ‘real world’ 
intra-rater reliability are more likely to arise from 
aspects related to the participants rather than the 
raters. Bearing this in mind, future strategies aimed 
at improving the intra-rater reliability of the SIMS 
further may include extended participant familiar-
ization with the test and allowing them to read the 
scoring criteria. Explicitly explaining the scoring cri-
teria for the FMS™ to participants elicited improved 
scores.46 This suggests that ambiguity related to what 
is being asked of participants during movement 
screening may influence their test execution and 
potentially contribute to variation in performance.

A number of limitations should be considered when 
interpreting the results of the present study. Perhaps 

most importantly, the pilot testing conducted to 
establish the scoring ranges for the SLHD (Appendix 
2) were based on recreationally active university stu-
dents’ scores. As such, it may be necessary to revise 
this aspect of the scoring criteria in the future if the 
SIMS is used with professional soccer players. Simi-
larly, if the SIMS were to be utilized with youth soccer 
players then amendments to the scoring criteria may 
be necessary. In addition, the results presented here 
are from only 25 participants, which, is a relatively 
modest sample size for assessing reliability accord-
ing to Terwee et al47; how ever, the scores from three 
trials were included, rather than the usual two in an 
effort to improve the credibility of the conclusions. 
Furthermore, the raters represented a homogenous 
group. All were PhD students with postgraduate 
degrees in sport science. Further research may be 
needed to assess the reliability of the SIMS when 
conducted by other groups of raters, for example, 
undergraduate students or sports coaches. 

CONCLUSIONS 
Until now, no movement screen has been devel-
oped specifically for use among soccer players. The 
SIMS composite score demonstrated good to excel-
lent intra- and inter-rater reliability. However, the 
intra-rater reliability of the individual sub-tests 
ranged from fair to substantial indicating scope for 
further improvement. Establishing the reliability of 
the SIMS is a prerequisite for further research seek-
ing to investigate the relationship between test score 
and subsequent injury. The present results indicate 
at least acceptable reliability for this purpose.
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* If available, a slider device (e.g. Y Balance Test Kit™) can be used to perform the anterior reach. 

snoitcurtsnIssenlufesudeviecrep/elanoitaRemantnemevoM
yesicrexehcaeroF“A/Ntnemssessa-erP ou have three practice attempts and three 

scored attempts on each leg. In the case of the tuck jump you 
have three practice jumps followed by the scored 10 second 
effort.” 

Anterior reach - Provides an indication of ankle mobility (dorsiflexion) 
- Highlights limb asymmetry (ankle mobility and/or leg 
strength) 
- Provides an indication of single-leg control (e.g. motor 
control and balance) 

“Remove your shoes. Place the big toe of your standing leg so it 
is touching the back of the taped line. Place hands on your hips. 
Reach the toes of the other leg as far along the measuring tape as 
possible – hovering around 5 centimeters off the ground. You 
must keep your standing foot in contact with the floor throughout, 
e.g. you cannot rise up on to your toes. Try to hover at the point 
of maximal reach for a couple of seconds to allow scoring. You 
must return to the start position for the attempt to be counted. 
Likewise, you must maintain balance throughout each attempt for 
the score to be recorded.”*

Single-leg 
deadlift 

- Provides an indication of ability to simultaneously flex 
and extend at the hip with extended knees while 
maintaining neutral spinal alignment 
- Provides an indication of hamstring flexibility 
- Provides an indication of single-leg control (e.g. motor 
control and balance) 

“Put your shoes back on. Tuck your t-shirt into your shorts. Stand 
on the middle of the cross, taped on the floor, and cross arms over 
your chest. Imagine a straight line between your head and your 
right heel. Try to hinge at the hip while keeping that line straight 
until parallel to the floor. Try to keep your standing leg (left) 
extended. Return to the start position with both feet touching the 
floor between each repetition.” Switch the words ‘right’ and ‘left’ 
when instructing the participant when testing the other side. 

** Foot placement is determined by measuring the distance from the �loor to the tibial tuberosity (shin length). 

Movement name Rationale/perceived usefulness Instructions
In-line lunge - Provides an indication of ability to simultaneously flex 

and extend at the hip with flexed knees while maintaining 
neutral spinal alignment 
- Provides an indication of lower limb motor control and 
balance 

As per instructions from Functional Movement Screen (Cook et 
al. 2006a) (see reference list for full article details). “Place your 
left toes so they are touching the back of the taped line. Place the 
heel of your right foot xx centimeters (as marked by instructor)** 
directly in front of your left foot. Hold the dowel behind your 
back gripping it with your left hand at your neck and your right 
hand at your lower back. Make sure the dowel is touching your 
head, upper back and buttocks. While maintaining an upright 
posture, descend into a lunge touching your left knee to the floor. 
Maintain contact with the dowel at the head, upper back and bum 
throughout. Return to the start position with knees fully extended 
between each repetition.”  Switch the words ‘right’ and ‘left’ 
when instructing the participant when testing the other side.

Single-leg hop 
for distance

- Provides an indication of lower-limb unilateral power 
- Highlights limb asymmetry (lower-limb power and/or 
ankle stability and/or lower-limb eccentric strength) 
- Provides an indication of single-leg control

“Place the toes of the jumping leg so they are touching the back 
of the taped line. Jump as far as you can while still able to stick 
the landing on the same leg and hold your position to allow 
measurement. You must record three successful scored jumps on 
each leg and you will receive as many attempts as necessary to 
achieve this.”

Tuck jump - Allows quick assessment of bilateral knee control 
during plyometric activity 
- Highlights limb asymmetry (lower-limb power and/or 
hip mobility)

As per instructions from Myer et al. (2008) (see reference list for 
full article details). “Stand on the middle of the cross taped on the 
floor with feet shoulder width apart. Upon signal from the tester, 
perform continuous vertical jumps on the spot for 10 seconds 
making sure to lift your knees towards your chest so that your 
upper thighs are parallel with the floor each time. Try to perform 
as many jumps as possible.”

Appendix 1. Description of the Soccer Injury Movement Screen (SIMS).
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calculate the score. Combine the scores for jump dis-
tance and jump symmetry to produce the final score 
out of 10. The maximum theoretical score achiev-
able is 10 and this would represent a ‘poor’ score. In 
contrast, the theoretical minimum score is zero and 
this would represent a ‘good’ score.

 Sum of right and left best jump  Test score
 distances (cm) 

 Males: Females:
 <320 <220 5
 321-340 221-240 4
 341-360 241-260 3
 361-380 261-280 2
 381-400 281-300 1
 >400 >300 0

Difference between best right and left jumps (cm) 
Test score
 >20  5
 17-20  4
 13-16  3
 9-12  2
 4-8  1
 <4  0

Scoring guidelines for the single-leg deadlift, 
in-line lunge and tuck jump (subjective 
assessments)

•  If an error occurs once and the rater judges it to be 
egregious then it should be scored as an error.

•  If an error (but only to a minor extent) is observed 
once then it should not be scored.

•  If the same error (but only to a minor extent) is 
observed twice then it should be scored as an error. 

Defining specifically what constitutes “minor extent” 
or “egregious” is not possible. These judgments are 
left to the discretion of each individual rater. An 
important consideration is that raters are consistent 
in their judgments within themselves.

Single-leg deadlift
The score for this test is based on the ‘movement 
quality’ criteria outlined below. Three repetitions 
are performed on each leg. The maximum theoreti-
cal score achievable is 10 and t his would indicate 
‘poor’ movement quality. In contrast, the theoreti-

APPENDIX 2. SCORING CRITERIA

General rater instructions 
Record each participant’s height, weight and tibial 
tuberosity height (distance from the floor to their 
tibial tuberosity). If a participant cannot physically 
perform any test due to pain then they should be 
considered injured, this should be reported to the 
relevant club staff members and the test should be 
postponed.

Scoring guidelines for the anterior reach and 
single-leg hop for distance (objective 
assessments)

Anterior reach
Measure the distance (in centimeters) from the start 
line to the most distal part of the foot of the reaching 
leg. Round to the nearest centimeter. Three repeti-
tions are performed on each leg and reach distance 
should be recorded for each attempt. The maximum 
reach distances achieved by each leg should be used 
to calculate the difference between left and right. 
The maximum theoretical score achievable is 10 and 
this would represent a ‘poor’ score. In contrast, the 
theoretical minimum score is zero and this would 
represent a ‘good’ score. 

 Difference in reach distance (cm)  Test score
 between legs 

 0 0
 1 1
 2 2
 3 3
 4 4
 5 5
 6 6
 7 7
 8 8
 9 9 
 ≥10 10

Single-leg hop for distance
Measure the distance (in centimeters) from the start 
line to the heel of the jumping/landing leg. Round 
to the nearest centimeter. Three repetitions are 
performed on each leg and jump distance should 
be recorded for each attempt. Both jump distance 
and limb symmetry are taken into account when 
assigning a test score. The maximum jump distance 
achieved on each leg should be summed and used to 
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Item #
1  Does dowel remain vertical in 

frontal plane throughout? Yes=0 No=1
2  Does torso rotation 

(transverse plane) occur? Yes=1 No=0
3  Does dowel remain vertical in 

sagittal plane throughout? Yes=0 No=1
4 Does back knee touch the floor? Yes=0 No=1
5  Does heel of front foot lift off 

the floor? Yes=1 No=0
6  Is footprint maintained 

throughout? Yes=0 No=1
7 Are the three dowel contact 
 points with body maintained? Yes=0 No=1
8 Does knee valgus occur during 
 the movement? Yes=1 No=0

Tuck jump
Mark a cross on the floor using tape (two 60cm strips 
that intersect). The score for this test is based on 
the ‘movement quality’ criteria outlined below. The 
maximum theoretical score achievable is 10 and this 
would indicate ‘poor’ movement quality. In con-
trast, the theoretical minimum score is zero and this 
would indicate ‘good’ movement quality. Myer et al. 
(2008) created the tuck jump assessment and any 
further clarification on scoring procedures can be 
sought from their original article (see reference list 
for full article details).

Item #
1  Was there knee valgus at 

landing? Yes=1 No=0
2  Do thighs reach parallel 

(peak of jump)? Yes=0 No=1
3  Were thighs equal side-to-side 

(during flight)? Yes=0 No=1
4  Was foot placement shoulder 

width apart? Yes=0 No=1
5  Was foot placement parallel 

(front to back)? Yes=0 No=1
6 Was foot contact timing equal? Yes=0 No=1
7 Was there excessive contact 
 landing noise? Yes=1 No=0
8 Was there a pause between 
 jumps? Yes=1 No=0
9 Did technique decline prior 
 to 10 seconds? Yes=1 No=0
10 Were landings in same 
 footprint (within taped cross)? Yes=0 No=1

cal minimum score is zero and this would indicate 
‘good’ movement quality. Both legs are scored and 
the average of both right and left scores is assigned 
to the individual. 

Item #
1 Is external hip rotation 
 (standing leg) visible? Yes=1 No=0
2 Does lumbar spine remain 
 neutral? Yes=0 No=1
3  Does thoracic spine remain 

neutral? Yes=0 No=1
4  Does knee of raised leg remain 

extended throughout? Yes=0 No=1
5  Is upper and lower body 

movement synchronized? Yes=0 No=1
6 Is footprint maintained? Yes=0 No=1
7  Is hip abduction (standing leg) 

present? Yes=1 No=0
8  Does the standing leg knee 

remain extended throughout? Yes=0 No=1
9  Parallel to floor position achieved? 
  Parallel (90°)=0, 89°-45°=1, <45°=2
  (all relative to the stance leg hip flexion angle)

In relation to item #9 – the angle being assessed is 
displayed in the following diagram:

In-line lunge
The score for this test is based on the ‘movement 
quality’ criteria outlined below. Three repetitions 
are performed on each side. The maximum theoreti-
cal score achievable is eight and this would indicate 
‘poor’ movement quality. In contrast, the theoreti-
cal minimum score is zero and this would indicate 
‘good’ movement quality. Both legs are scored and 
the average of both right and left scores is assigned 
to the individual. To generate a score out of 10 mul-
tiply the fractional score out of eight by 10 e.g. if an 
individual displays four out of eight possible errors 
then the score out of 10 is: (4/8)x10 = 5. The reason 
for generating a score out of 10 is to maintain the 
same weighting between the five sub-tests.


